Intravenous injection of human sex steroid hormone-binding globulin in mouse decreases blood clearance rate and testicular accumulation of orally administered [2-125I]iodobisphenol A.
Bisphenol A, an environmental compound with estrogenic activity, has been shown to bind human sex steroid hormone-binding globulin (hSHBG), the main plasma transport protein which regulates the metabolism of androgens and estrogens and limits their access to target organs. The present study was conducted to determine whether physiologically relevant concentrations of hSHBG can influence the blood clearance rate of bisphenol A and its accumulation in the testes. A radioactive [2-125I]iodobisphenol tracer was synthesized with an association constant (Ka) for binding to hSHBG of 0.14 +/- 0.01 x 10(6) M(-1) at 37 degrees C, a value much lower than for [2-125I]iodoestradiol, which was also synthesized. We used i.v. injection of immunopurified hSHBG in adult male mice to maintain hSHBG levels within the physiologically possible range for humans (27-267 nM) before gavage administration of [2-125I]iodobisphenol or [2-125I]iodoestradiol, for measuring the blood clearance rate of radioactive signal in blood samples taken during the following 120 min. Testicular accumulation of radioactivity was measured 24 h and 48 h after gavage of [2-125]iodobisphenol A. In mice receiving immunopurified hSHBG or vehicle, the time-dependent blood clearance of radioactivity exhibited a bi-exponential decrease which indicated alpha-diffusion and beta-elimination phases for both radioactive ligands. The presence of circulating hSHBG significantly and dose-dependently lowered the clearance rate of radioactivity. However, much higher circulating levels of hSHBG were required to retard the blood clearance of [2-125I]iodobisphenol A as compared to those required for [2-125I]iodoestradiol, in keeping with the important difference in their respective Ka value for binding to SHBG. In addition, mice treated with hSHBG exhibited significantly (P = 0.036) reduced testicular accumulation of radioactivity 24 h and 48 h after ingestion of [2-125I]iodobisphenol A. Provided that the binding properties of bisphenol A for hSHBG are not substantially different from those measured for [2-125I]iodobisphenol A, these findings suggest that, although hSHBG binds 2-mono-iodobisphenol A with a relatively low binding affinity, high enough concentrations of circulating hSHBG (range concentrations between 85 and 267 nM) are potentially able to exert a protective effect against exposure to bisphenol A.